Survival risk of new businesses is a challenging issue to incorporate into lost profits analyses used in litigation, an issue some financial experts and courts ignore rather than consider explicitly. This paper considers several ways to make qualitative and quantitative adjustments for the survival rates of new businesses. The paper concludes firm-specific modeling of survival rates is the most appropriate way to weight future economic returns because it offers the best alternative in terms of fitting the analysis to the facts of the case and doing so in a credible and clear manner.
The likelihood of survival by a new business is an overarching factor in consideration of lost profits yet this topic has been largely unexplored. New businesses, historically considered "unestablished" businesses, previously were unable to recover lost profits or even lost value of the entire business due to the "new business rule"; namely, courts considered profit claims for such businesses speculative due to lack of operating history. Over time, legal standards for new business lost profits have moved away from the dichotomous new business rule to a standard based more on reasonable proof of damages. Still, lacking much if any operational history, especially profitable operations, means estimating damages for new businesses is still problematic for legal and economic reasons; moreover, evidence of future viability of the new business becomes an important factor. 1 This paper offers and evaluates four qualitative and quantitative ways to adjust lost profits damages for survival: (1) qualitative approaches using factor lists, including factors which may be associated with higher or lower cost of capital; (2) quantitative approaches which rely on survival averages of cohorts of new firms; (3) quantitative approaches which use survival averages of subgroups of firms in (2); and (4) quantitative survival adjustments using empirical studies of new firm survival and matched characteristics of the target business.
Background
A new business can experience damages for several reasons, including breach of contract, business interruption due to a fire, flood, earthquake or other natural disaster, intellectual property infringement, death or injury to a "key" person, or other cause of actions and the courts have increasingly allowed lost profits as a part of damages to such businesses. 2 As several authors have noted, especially Dunn (2000) and Lloyd (2002) the current and developing standard used by courts puts the emphasis on evidence in consideration of reasonable certainty of lost profits by the new businesses. Included in this evidence are factors such as (1)- (3) 1 Courts generally accept two broad ways to assess lost profits: the before/after method and the yardstick method. The problems with the before/after method applied to new businesses are the before period may be insufficient to compare with the after period and/or the before period characterized by startup features like operating at a net loss. In this situation, Gaughan (2004) says the plaintiff damages expert is restricted to a yardstick approach (p.49). However, use of the yardstick method, in which the expert contrasts the target company's profits with the business performance of comparable business (es) can be challenged in terms of how closely the target and comparison business match in terms of location, size, industry, product life cycle, competition, dates of financial records of each, and the likelihood of survival of each business. We prefer a third method which combines elements of each. Namely, the analyst makes a revenue forecast based on best evidence available (e.g. "revenue before", or industry trend, or business plans), then computes profits using expense information from industry sources and/or business plans, then adjusts future profits for business survival using one of the methods described in this paper. 2 Lloyd (2000) . Also, see Gaughan (2004) . 1 plaintiff's experience before and after the damaging event and plaintiff's experience at other locations; (4) lost customers; (6) defendant's experience; and (7) industry and economic factors, including the experience of others in the same industry, market, and location. Survival evidence is also needed.
Qualitative Approaches
One way for the valuation consultant to "adjust" for new business survival is to list and analyze a number of factors which might reasonably bear on survival. This might include the seven factors listed above regarding the reasonable certainty of any profits. In addition, one might refer to components associated with specific risk factors in computing a risk adjusted cost of equity capital. The list is suggestive and not all factors may apply to the target business. Also, there is some debate as to exactly how best to use this particular list. For instance, Hitchner and Vogt offer three suggestions in the context of cost of capital analysis: assign specific values to each component, score each as + or -or NA, or just provide a summary risk factor for the entire list. 4 Lloyd offers a similar list when discussing firm survival and also suggests consideration of cash flow, the quality of company records, the economic milieu in which the business operates, third-party information on the target company, and non-economic factors such as possible willingness of self-employed owners to accept lower than expected income due to possible advantages of self employment.
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Exactly how the damages expert makes qualitative adjustments for survival is case-specific. One possibility, that implied by Hitcher and Vogt (2005) involves an analysis leading to a greater (or lower) company-specific risk factor as a component in the cost of capital used to discount future lost profit damages; 3 Hitchner andVogt (2005) . 4 Ibid. 3-4. 5 Lloyd, but that is not the only way to surface survival as a factor.
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The point is the qualitative approach to survival adjustments for a new firm is largely a judgment call by the expert and sometimes the line between legal and economic views may not be that clearly defined. For these reasons it is important to consider quantitative adjustments to survival, especially methods which include some of the qualitative factors associated with survival of a new business.
Quantitative Approaches
A number of articles address new firm survival and the impression one gets from these is most new businesses fail within a few years after start up, thus possibly reinforcing the traditional new business rule used by some courts that lost profits in such firms are indeed speculative. For instance,
• "An analysis of start-up ventures in a wide variety of industries found, for example, that more than 80% failed to achieve their market-share targets."
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• In describing results of a national study conducted at the Bureau of Labor Statistics, the author observes "the data show, across sectors, 66 percent of new establishments were still in existence 2 years after their birth, and 44 percent were still in existence 4 years after."
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• Six years after birth, two studies found nearly identical new firm survival rates after six years, 39.5% for Headd (2003) 9 and 39.8% for Phillips and Kirchhoff (1989) 10 even though they considered different data sources and different time periods. An implication of this research for litigation involving lost profits or business value of a start up is to weight lost profits by average survival rates found in the studies above; this is a second approach to survival-adjusting lost 6 One of the authors was admonished by a judge in an arbitration hearing involving a new business for using the word "speculative". The judge said "That word is the ultimate decision and the court's not yours to use" to which the expert replied "OK, there was no business plan, less than a high school education by owner, a history of owner hospitalizations due to two recent heart attacks, 25% risk of failure for local firms in target industry, no operational history, no assets, no accounting records and yet opposing financial expert believes the firm will grow from no sales to $3 million in 5 years and I do not find this credible". The judge allowed use of this listing of factors and subsequently denied lost profits damages. 7 Lovallo and (2003), p. 57-58. Note: the authors do not say when, how and where this analysis was conducted and if it was peer-reviewed. The impression given is the failures were due to exaggerated goals of executives in start up firms. 8 Knaup (2005) , p.51. 9 Data source from U.S. Census Bureau's Characteristics of Business Owners (CBO) and Business Tracking Series (BITS) 10 Data source derived from United States Establishment Longitudinal Microdata (USELM) which in turn is from D&B' "Dun's Market Identifier: file (DMI).
profits for new businesses. Yet, is it appropriate to multiply economic returns by the overall average likelihood of survival to derive expected economic returns? To address this question calls for a more detailed analysis of each source.
• As noted, the Lovallo/Kahneman citation is vague regarding critical details and unlikely to be useful in making a quantitative adjustment to profits or value.
• On first impression the Knaup study suggests weights of 66% for 2 years and 44% for 4 years; however, closer examination of exits by year is worth considering: Processed results from Knaup (2005) .
The main point is that most exits take place within the first two years of start up.
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For instance, if a consultant is dealing with a firm that has been in existence for 3 years, then it would be incorrect to adjust profits using overall average survival rates like 39.5% or 44%, citing Headd or Knaup, respectively.
• Growth has a strong impact on survival rates of start up firms which suggests that the analysts investigate the growth of firms in litigation in valuing lost profits. Phillips and Kirchhoff found six year survival rates by growth as follows:
No 12 The result comes from data which includes dot.com bubble bursting and 9/11 both economic shocks. As such the result warrants further study but for now, based on similarity of Knaup's results compared to Headd and Phillips/Kirchhoff we believe it credible.
Again, virtually any growth means use of 39.8% survival rate is too much of an adjustment for measuring the survival-adjusted lost profits or business value of a new business.
• Not all exits by start ups denote failure. Headd found that 4 years after new firms began, only 33% had closed and were unsuccessful; 50% were surviving and 17% closed and were successful. The latter means the owner may have executed a planned exit strategy, closed without excess debt, sold a viable business, or simply retired from the work force.
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The main point is that summary averages on start up survival, a second way to adjust lost profits for survival, should be used cautiously if at all because such data include a variety of time profiles, growth rates and types of exits. The consultant basing an opinion on summary statistics should expect to be challenged on the basis of what may be mitigating factors surfaced by noting data subdivisions. a third adjustment method is consideration of survival subgroup averages, meaning survival matched to the target firm by time period, growth rate or type of exit; this is an improvement over use of summary average survival rates.
Predicting Survival for the Individual Start Up Business
In this section, we demonstrate a fourth way to adjust lost profits damages for new businesses; namely, we predict future survival rates for a new business using results from the Headd (2003) study. Using data from the U.S. Census Bureau's Characteristics of Business Owners (CBO), Headd examined the survival rate over the 1992 to 1996 period for firms that started between 1989 and 1992. This data set is very useful since it contains information on both the business as well as the owners. In addition, it covers most industries and had a response rate of about 60 percent in 1992. Specifically, Headd used a logit model, in which P is the probability of survival, P = 1/ (1+e
(1) to estimate b given values of a vector of characteristics of the firm, X. These characteristics include but are not limited to availability and amount of start up capital, industry, number of owners, owner's age, minority group status and if another firm was owned.
We use results from the Headd study to develop a predicted survival rate for a hypothetical startup firm, Ajax Inc., based on the characteristics of the firm and its owners. The characteristics of Ajax are that it had more than $50,000 is 13 Op cit. p. 51. start up capital, was in the services industry, urban location, with 7 owners, employer firm, the owners had at least a college degree, and owned another firm. Table 1 shows the predicted survival rate for Ajax as well as for the average startup firm. To develop the predicted survival rate for Ajax, a predicted XB is generated by multiplying the each coefficient for model 2 in the Headd study by the Ajax firm value and then summing these values. The XB is converted into a predicted probability of survival (p) by using the following formula: p = e XB / (1-e XB ). The same process is used to generate a predicted survival rate for the average start-up firm based on the means for the CBO included in the Headd study.
A problem with the CBO data is the greater non-response rate among failing firms. To correct for this deficiency, we use information on survival in the U.S. Census Bureau's Business Information Tracking Series (BITS). BITS is a universe of 5.5 million employer firms every year. The predicted survival rates for Ajax, based on the CBO data, are scaled to the BITS survival rates.
14 Specifically, the Ajax survival rate was calculated by subtracting from 1.00 the scaled Ajax closure rate, which was calculated by multiplying the ratio of the predicted Ajax CBO closure rate to predicted average CBO startup closure rate (.107). The scaled survival rates are shown in Table 2 .
Results in this case are that Ajax, Inc. had a much higher than average survival rate for each of the six years shown. For example, 4 years after "birth", the average firm survival rate is 49.6% vs. 93.5% for Ajax, Inc. nearly a 90% greater survival rate.
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The damages expert who uses year-specific average survival rates without attention to firm-specific information may over or underestimate "but-for" economic gains. To understand this point, consider an example in which "but-for" economic returns for the business would have been $10,000 per year for six years and further assume a 15% cost of capital. In Table  3 we show that by adjusting economic returns by average firm survival rates we find a present value of $22,769 vs. $36,237 using factors specific to Ajax Inc. a nearly 60% greater present value.
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14 The BITS survival rates are from Headd (2003) , Table 3 . 15 The higher survival rate for Ajax is the result of a variety of factors including having more than $50,000 in start-up capital, being an employer firm, and 7 owners of the firm. If Ajax had no startup capital and was not an employer firm, the 4 year survival rate would have been 70.1%. If in addition to no startup capital and not being an employer firm, Ajax had only 1 owner instead of 7 owners, the 4 year survival rate would fall to 47.5% (which is below the average for start-up firms). 16 This particular example, which yields a result with survival higher than average, is based on data from an actual firm with name disguised for this article. Obviously, data from another firm might yield survival rates below national averages. Another point is that Headd offers two models and results in Table 1 are based on Headd's "model 2" in which parameter estimates were all significant statistically. Headd (2003) . 3 The probability of survival (p) is generated using the following formula: p = e XB / (1-e XB ). The even year survival rates are from Table 3 in Headd (2003) . The odd year rates are interpolated. 2 Ajax survival rate was calculated by subtracting from 1 the scaled Ajax closure rate, which was calculated by multiplying the ratio of the predicted Ajax CBO closure rate to predicted average CBO startup closure rate (.107).
Adjusting Lost Profits for Survival Rates
There are several ways to adjust for lost profits damages for survival rates, including shortening the length of the loss period, weighting economic returns by the risk of survival and increasing the discount rate to account for survivor risk. In the example provided in Table 3 , the firm has six prospective years of $10,000 in economic returns. One possible correction would be to consider only those years in which the likelihood of survival is 50% or more. Using results based on national surveys such as those cited earlier by Knaup (2005) or Headd (2003) , this means one would only consider three years of returns to a startup, a PV of about $16,000 vs. $22,769 in Table 3 . This negative adjustment however may be too large or too small. To some analysts only counting three years of lost profits may be too severe since there is some positive likelihood of economic returns in future years, 4, 5 and 6 and the overall expected return not the expected return in any one year arguably may be more relevant. On the other hand, using the 50% or greater survival criteria and firm-specific survival rates would mean in our example, using results from Table 2 , that one would use all six years of economic returns for Ajax Inc.without further adjustment; a result one could argue would be too generous.
A better way to adjust economic returns for survival than simply including all or some of the future years is to "model" or weight the economic returns for each future year by the likelihood of survival, an approach that is shown in Table 3 . Within this "modeling" approach, we believe use of firm-specific factors and use of a predictive model based on a study such as Headd's (2003) is the preferred way to make this adjustment. A third way to incorporate survival risk into the computation of economic profits of a new business is via a risk-adjusted discount rate. In either the build up method or the modified capital asset pricing model, a company-specific risk adjustment, so-called unsystematic risk, would suggest that a new business would have a greater discount rate than a firm that has been operational for several years, other things equal.
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The problem is exactly how much weight to attribute to 17 Pratt (2002) , Chapters 8 and 9. unsystematic risk and within this set of factors how much weight to give the fact of a business being new.
In Table 4 , we show two ways to make an adjustment for survival risk, each resulting in the same PV of future economic returns, $36,237. In both scenarios, unadjusted returns are $10,000 for 6 years. In the first situation, we again assume a 15% cost of capital and weight returns by the firm-specific likelihood of survival each year. The result is a present value of future economic returns of $36,237. In the second situation, we obtain the same $36,237 by use of a 16.634% discount rate. 18 However, the fact that this equivalency is technically possible does not mean that the wide-spread practice of including survival rate adjustments within a discount rate via unsystematic risk is preferable. In this situation, we know that increasing the discount rate by 1.634 percentage points yields the same PV of future economic returns, but it is unlikely that the analysts would know this exact adjustment. Important goals of the damages expert before a judge and jury are to be credible and clear. Discounting is already complex and explaining discounting in a lost profits testimony and dealing with what may appear to be esoteric issues such as how one interprets a list of company-specific risk factors into an additive component of a discount rate is always challenging to the expert witness and a 18 See Dunn and Harry (2002) . rich opportunity for opposing counsel to challenge the expert: "Why this factor?" "Why this amount for that risk factor?" We believe a more credible and more transparent approach is to model the adjustment for survival rates using firmspecific attributes and clearly show year-by-year how these forecast survival rates are used to adjust future economic returns.
Summary
Survival risk of new businesses is a challenging issue to incorporate into lost profits analyses used in litigation. While survival risk is generally known, the approaches up to now have been legal, e.g. not to consider the lost profits of any such firm (the "new business rule") or, more recently an updated legal approach in which the basis for any lost profits of a new businesses depends on the evidence, including the likelihood of survival. Within this new approach, one way to incorporate survival risk is to include it in a litany of qualitative factors offered to the court as to the fact of any lost profits. Subsequently, if measurement of profits is an issue, many of the same qualitative factors may be used in deriving a risk-adjusted cost of capital but this is not the only way for the consultant to adjust for survival risk. Having considered several ways to make qualitative and quantitative adjustments for the survival rates of new businesses, we favor the latter approach. Within the various suggestions for quantitative adjustments for new business survival, we believe use of firm-specific modeling of survival rates is the most appropriate way to weight future economic returns because it offers the best alternative in terms of fitting the analysis to the facts of the case and doing so in a credible and clear manner.
